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exposure of the male germ line and, to a lesser extent, the female germ line.
Most of the quantitatively useful data involve the induction of balanced
or symmetrical chromosome translocations. These translocations are of
concern because they produce an increase in prenatal losses through the
segregation of chromosomally unbalanced germ cells during gametogenesis.
They also perpetuate themselves by segregating chromosomally balanced
but translocation-bearing gametes (the heritable translocation).

The kinetics of translocation induction and the genetic consequences
of their occurrence were discussed in Notes 3 and 14, Chapter IV, BEIR
III (NRC80). A principal concern was the risk that a small number of
carriers of an unbalanced chromosome set segregating from a balanced
translocation heterozygote would survive to birth and thus add to the
frequency of severe physical or mental abnormalities among the offspring
of irradiated parents. There was no discussion in the BEIR III report
of the parameters and variables influencing the induction of the original
translocations. Because the induction rates for translocations depend on
many important variables, such as LET and other exposure parameters,
and data are now also available from a number of mammalian species
other than mice, the major aspects of translocation induction rates will
be summarized here. It is not possible to provide a detailed summary
because the data are too diverse and because many investigations have
used the translocation endpoint for the study of mechanisms of damage
and repair, which goes beyond our immediate interests. The following
overview identifies only the major variables and the magnitude of their
influence on the rate of translocation induction. Detailed reviews of the
original studies can be found in UNSCEAR reports (UN72, UN77, UN82,
UN86), and in Leonard (Le71), Adler (Ad82), and van Buul (Bu83). Much
of the information comes from a series of studies from Harwell (Cattanach,
Lyon, Searle), ORNL (Brewen, Preston), Mol, Belgium (Leonard and
colleagues), and the Soviet Union (Pomerantseva and colleagues).

Male Mice

In many respects, the variables that influence translocation induction
and their effects are similar to those that influence the specific locus
mutation rate. Similar to the specific locus test data, a baseline value is
seen for the rate of translocations induced in spermatogonia by exposure
to single-dose, high-dose-rate, low-LET radiations. Although there is some
variation among different mouse strains and hybrids, the average induced
linear rate is 1 x 10~4 to 3 x 10~4 cells with translocations/rad over a
dose range up to about 300 rad. The spontaneous rate also varies among
different mouse strains and hybrids, but generally ranges between 2 x 10~4
and 2 x 10~3 cells with translocations. Under ideal conditions for collection